a2 United States Patent
Wang et al.

US009543462B2

US 9,543,462 B2
Jan. 10, 2017

(10) Patent No.:
45) Date of Patent:

(54) INSULATED-GATE PHOTOCONDUCTIVE
SEMICONDUCTOR SWITCH

(71) Applicants: Xi’an University of Technology, Xi’an,
Shaanxi (CN); THE BOARD OF
TRUSTEES OF THE UNIVERSITY
OF ILLINOIS, Urbana, IL (US)

(72) Inventors: Xinmei Wang, Shaanxi (CN); Sudip K.
Mazumder, Chicago, IL (US); Wei Shi,
Shaanxi (CN)

(73) Assignees: XI’AN UNIVERSITY OF
TECHNOLOGY, Xi’An, Shaanxi
(CN); THE BOARD OF TRUSTEES
OF THE UNIVERSITY OF
ILLINOIS, Urbana, IL (US)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 15/074,512
(22) Filed: Mar. 18, 2016

(65) Prior Publication Data
US 2016/0276518 Al Sep. 22, 2016

Related U.S. Application Data
(60) Provisional application No. 62/135,920, filed on Mar.

20, 2015.
(51) Imt.CL
HOIL 31/0352 (2006.01)
HOIL 31/119 (2006.01)
(Continued)
(52) US. CL
CPC .......... HOI1L 317119 (2013.01); HOIL 23/4825

(2013.01); HOIL 27/1443 (2013.01); HOIL
31/035281 (2013.01)

e

AT

147 o1
N S R

(58) Field of Classification Search

CPC ....ccue. HO1L 27/1443; HO1L 23/4825; HOIL
31/035281
(Continued)
(56) References Cited

U.S. PATENT DOCUMENTS

6,252,221 B1* 6/2001 Kaneko ................ B82Y 20/00
250/214 LA
2010/0052083 Al* 3/2010 Kasai ... HOIL 31/0352
257/431

(Continued)

OTHER PUBLICATIONS

J.H. Leach, et al., “High voltage, bulk GaN-based photoconductive
switches for pulsed power applications,” Proc. of SPIE, vol. 8625,
86251Z-1), 2013, 7 pages.

(Continued)

Primary Examiner — George Fourson, 111
(74) Attorney, Agent, or Firm — Birch, Stewart, Kolasch
& Birch, LLP

(57) ABSTRACT

This present invention provides a novel photoconductive
semiconductor switch (PCSS) comprising: a semi-insulating
substrate, an anode formed on the upper surface of said
semi-insulating substrate, a first n-type doped layer formed
on the lower surface of said semi-insulating substrate, a
p-type doped layer formed on said first n-type doped layer,
a second n-type doped layer formed on said p-type doped
layer, a cathode formed on said second n-type doped layer,
several recesses facing towards said first n-type doped layer
and vertically extending into a part of said first n-type doped
layer, an insulating layer formed on said second n-type
doped layer and on the walls and the bottoms of said
recesses, a gate electrode consisting of two parts, one part of
the which formed on said insulating layer on the walls and
the bottoms of recesses, and the other part of the which
formed on a part of the insulating layer on the second n-type
doped layer for electrically connecting the part of the gate
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